INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

262, 144WORDS x 4BITS MULTIPORT DRAM

DESCRIPTION

The TC524256AJ/AZ is a CMOS multiport memory equipped with a 262,144-words by 4-bits
dynamic random access memory (RAM) port and a 512-words by 4-bits static serial access memory

(SAM) port.

TOSHIBA DIGITAL INTEGRATED CIRCUIT
TC524256AJ/AZ-10 , TC524256AJ/AZ-12

SILICON GATE CMOS

PRELIMINARY

The TC524256AJ/ AZ supports three types of operations; Random access to and from the

RAM port, high speed serial access to and from the SAM port and bidirectional transfer of data
The RAM port and the SAM port can

between any selected row in the RAM port and the SAM port.
be accessed independently except when data is being transferred between them internally.

The

TC524256AJ/ AZ is fabricated using Toshiba's CMOS silicon gate process as well as advanced circuit
designs to provide low power dissipation and wide operating margins.

fEATU RES
TC524256A)/A2
_ ITEM ~10 12
trac RAS Access Time (Max.) 100ns 120ns
| tcac  TAS Access Time (Max.) 30ns 35ns
tas Column Address Access Time (Max.) 55ns 65ns
 tag Cycle Time {(Min.) 180ns 210ns
tpc  Page Mode Cycle Time (Min.) 60ns 70ns
| tsca  Serial Access Time (Max.) 25ns 35ns
tecr  Serial Cycle time (Min.) 30ns 40ns
lces RAM Operating Current 110mA 100maA
(SAM : Standby)
lccaa SAM Operating Current S50mA 45mA
{RAM : Standby)
leco  Standby Current 10mA 10mA

® Single power supply of 5V10% with a built-in
VBB generator
¢ All inputs and outputs : TTL Compatible

PIN NAME
AQD~AB Address inputs

| RAS Row Address Strobe
@3 Column Address Strobe
DT/ OE Data Transfer/Output Enable
WE /WE Write per Bit/ Write Enable
WO 1~Wa/04 | Write Mask/Data IN, OUT
5C Serial Clock
3E Serial Enable
SI01~S104 Serial tnput/OQutput

| Vee/ Vss Power (5V) / Ground
N.C. No Connection

sC
SION
$102
DT/OE
w1101
w2102
WB/NE

NC
RAS
AB
AB
AS
Ad

Vee

Organization
Port

SAM Port

RAM Port

Fast Page Mode

262,144 words X 4bits
512words X 4bits

Read - Modify - Write

before RAS Refresh , Hidden Refresh
only Refresh, Write per Bit
512 refresh cycles/8ms

SAM Port

Isillgh Speed Serial Read/Write Capability

Ta
Full
RAM-

Locations
tatic Register
AM Bidirectional Transfer

Read/ Write/Pseudo Write Transfer
Real Time Read Transfer

Packa
TC524256AJ
TC524256AZ

: 400mil 28Pin Standard SOJ
: 400mil 28Pin Standard ZIP

PIN CONNECTION

28Pin 400mil 50J
JEDEC Standard

TC524256A) TC524256A2
01 28 ] Vss NC
0z 27 1 sioa W4/104
03 26 sio3 5103
ga 251 SI“'J:
gs 241 wanos

Os 23f) wanoz  DIOE
gz 2201 NC w102
Qs Q) &3 NC
09 2001 NC A8
4w 190 A0 AS
g 180 A Vee
012 170 A2 A3
013 16(] A3 Al
(1R7Y 150 a7 NC

28Pin 400mil height ZIP
JEDEC Standard

® The information contained herein is presented only as a guide for the applications of our products.
No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the
third parties which may result from its use. No license is granted by implication or otherwise

under any patents or other rights of TOSHIBA or others.

® The Products described in this document are strategic products subject to COCOM regulations.

TC524256A)/AZ—1

1989-6—1

TOSHIBA CORPORATION

They should not be exported without authorization from the appropritae governmental authorities (as of June, 1989.)



INTEGRATED CIRCUIT

TC524256A3/ AZ-10 , TC524256AJ/AZ- 12
TOSHIBA

TECHNICAL DATA

OUTLINE DRAWINGS

¢ Plastic SOJ
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Note : Each lead pitch is 1.27mm.
All dimensions are in millimeters,
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INTEGRATED CIRCUIT TC524256A1/ AZ-10 , TC524256A1 / AZ- 12
TOSHIBA o -

TECHNICAL DATA

ABSOLUTE MAXIMUM RATINGS

SYMBDL ITEM RATING UNITS NOTES
Vine Vour input Qutput Vcltage =-1.0~7.0 v 1
Vee Power Supply Voltage - 1.0~7.0 v 1
Toer Operating Temperature 0~70 ‘C 1
Ts16 Storage Temperature -55~150 *C 1
TsoLpER Soldering Temperature - Time 260-10 ‘Csec 1
Po Power Dissipation 1 w 1
lour Shoﬁ Circuit Output Current 50 mA 1

RECOMMENDED D.C. OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP, MaX. UNIT NOTES
Vee Power Supply Voltage 4.5 5.0 5.5 " 2
Vin Input High Voltage 2.4 - 8.5 v 2
Vi Input Low Voltage -1.0 - 0.8 v 2

CAPACITANCE (Vcc =5V, f=1MHz, Ta=25°C)

SYMBOL PARAMETER MIN. MAX. UNIT
g Input Capacitance - 7 oF
Co ' Input/ Qutput Capacitance -

Note : This parameter is periodically sampled and is not 100% tested.

T AZ—
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INTEGRATED CIRCUIT

TC524256A)/ AZ- 10 , TC524256A)/ AZ- 12
TOSHIBA

TECHNICAL DATA

The next operation is a pseudo write transfer which switches the SAM port from output mode to

input mode in preparation for write transfers. The column address latched at the falling edge of
TAS during the pseudo write transfer sets the serial register tap location. Serial data will be

written into the SAM starting from this location.

TRANSFER OPERATION WITHOUT CAS

During all transfer cycles, the CAS input clock must be cycled, so that the column address are
latched at the falling edge of CAS, to set the SAM tap location. If TAS was maintained at a
constant “high” level during a transfer cycle, the SAM pointer location would be undefined,

Therefore a transfer cycle with TAS held “high” is not allowed (Refer to the illustration below).

RAS T\ )
Proper
(X4 T\ / \ Transfer
Cycle

Address 77777777778 Row XZZA__SAM swent_ ¥777777777Z7777. |

A T )

A% \

Address 7777777008 Row N g vz )

READ TRANSFER CYCLE AFTER READ TRANSFER CYCLE

Not
Allowed

Another read transfer may be performed following the read transfer provided that a minimum
delay of 30ns from the rising edge of the first clock SC is satisfied (Refer to the illustration shown

below).

m-_\—_.._——_--j

il
] [

Next Transfer :

Next Transfer Operation is allowed.

! N
(739 \____/ i \ f
DT/OE \ f v —\—_[—‘—-
sc i  J U I U G
i 1 H
Transfer Operation H 130ns; :

Not Allowed |

.T.

A
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INTEGRATED CIRCUIT TC524256A1/AZ- 10 , TC524256A)/ AZ - 12
TOSHIBA s ’

TECHNICAL DATA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED A.C. OPERATING CONDITIONS
' (Vcc =5V +10%, Ta=0~70°C) (Notes: 5, 6, 7)

TCS24256A0/AZ-10 TC524256A0/AZ-12
SYMBOL PARAMETER MIN. MAX. MIN. max. | T [NOTES
tac Random Read or Write Cycle Time 180 210
trmw Read - Modify - Write Cycle Time 245 285
tpc Fast Page Mode Cycle Time 60 70
teamyy | Fast Page Mode Read - Maodify - Write Cycle 110 135

Time
trac Access Time from RAS 100 120 8,14
tan Access Time from Column Address 55 65 8,14
tcac Access Time from CTAS 30 35 8,15
tera Access Time from TAS Precharge 55 65 8,15
Lorr Output Buffer Turn - Off Delay - 0 20 0 25 10
tr Transition Time (Rise and Fall} 3 35 3 35 7
tap RAT Precharge Time 70 80
tras RAS Pulse Width 100 10000 120 10000
trasp RAS Puise Width (Fast Page Mode Only) 100 | 100000 120 100000
tasH RAS Hold Time 30 35
tesu CTAS Hold Time 100 120 ns
teas TAT Pulse Width 30 -35
tacp RAS to TAS Delay Time 25 65 25 80 14
trap RAS to Column Address Delay Time 20 45 20 55 14
tRaL Column Address to RAS Lead Time S5 65
tere CAS to RAS Precharge Time 10 10
tepn TAS Precharge Time 15 20
tcp CAJ Precharge Time (Fast Page Mode) 10 15
tasr Row Address Set-Up Time 0 ]
tRax Row Address Hold Time 15 15
tasc Column Address Set-Up Time 0 Q
tcam . | Column Address Hold Time 20 25
tAR Column Address Hold Time referenced to RAS 70 85
trcs Read Command Set-Up Time 0 0
tacH Read Command Hold Time 0 0 1"
tRRH Read Command Hold Time referenced to RAS 0 0 11
tweH Write Command Hold Time 20 25
wer Write Command Hold Time referenced to RAS 70 85
twe Write Command Pulse Width : 20 25
tRwiL Write Command to RAS Lead Time 25 30
towe Write Command to CAS Lead Time 25 30
T —
1989—-6—1
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INTEGRATED CIRCUIT TC524256A1/ AZ- 10 , TC524256A1/ AZ- 12
TOSHIBA o )

TECHNICAL DATA

The row address selected at the falling edge of RAS determines the RAM row address into
which the data will be transferred. The column address selected at the falling edge of CAS
determines the start address of the serial pointer of the SAM.  After the write transfer is
completed, the SIO lines are set in the input mode so that serial data synchronized with the SC
clock can be loaded. -

SAM Start Address <: SI04~5104
N F : ON

1208081 S 7711 Wi /10y Wa/10;  W3/103  W4/104

|||||-ff-—-sf ------ HIJ ?Mi .ﬁ F‘

== _ rm_‘ t A\
Ao-ns |3 512 x dbits S 1 X ]
F 4-:elected Mask - - - -
F - 512 %512 x abits o e Transfer
™ = Memory Cell Array operation
is inhibited.

Figure 9. Block Diagram for Write Transfer Operation

When consecutive write transfer operations are performed, new data must not be written into
the serial register until the cycle of the preceding write transfer is completed. Consequently,
the SC clock must be held at a constant Vi, or Vg during the RAS cycle. A rising edge of the
SC clock is only allowed after the specified delay tsgrp from the rising edge of RAS, at which time
a new row of data can be written in the serial register.

PSEUDO WRITE TRANSFER CYCLE

A pseudo write transfer cycle must be performed before loading data into the serial register
after a read transfer operation has been executed.” The only purpose of a pseudo write transfer is
to change the SAM port mode from output mode to input mode (A data transfer from SAM to RAM
does not occur). After the serial register is loaded with new data, a write transfer cycle must be
performed to transfer the data from SAM to RAM. A pseudo write transfer is invoked by holding
TAS “high”, DT/OE “low”, WB/WE “low” and SE “high” at the falling edge of RAS. The timing
conditions are the same as the one for the write transfer cycle except for the state of SE at the
falling edge of RAS.

[ TChiaseAl/AZ=35
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INTEGRATED CIRCUIT
TOSHIBA TC524256A1/AZ- 10 , TC524256A)/ AZ - 12

TECHNICAL DATA

TC524256A0/AZ-10 TCS24256A0/AZ-12

SYMBOL | - PARAMETER MIN, MAX. MIN, max, | o7 NOTES
tesR 3E Set-Up Time referenced to RAS 0 0
tREH SE Hold Time referenced to RAS 10 10
trap DT to RAS Precharge Time 90 105
tre DT Precharge Time 30 35
tasp RAS to First SC Delay Time (Read Transfer) 100 120
taso Column Address to First SC Delay Time 60 70

(Read Transfer)
teso CAS to First 5C Delay Time (Read Transfer) i 30 35
tysy Last SC to DT Lead Time 5 10

{Real Time Read Transfer)
t1so DT to First 5C Delay Time (Read Transfer) 15 20
tsas Last SC to RAS Set-Up Time (Serial Input) 0 40
t5A0 RAS to First SC Delay Time (Serial Input) 25 30
500 RAS to Serial Input Delay Time 50 60
tsoz serial Qutput Buffer T. - off Delay from RAS 10 50 10 60 10

{Pseudo Write Transfer)
tscc SC Cycle Time 30 40 ns
ts¢ SC Pulse Width {SC High Time) - 10 15
tscp SC Precharge Time (SC Low Time) 10 15
lsca Access Time from SC 25 35 9
tsom Serial Output Hold Time from SC 5
1508 Serial input Set-Up Time 0
150H Serial Input Hold Time 20° 30
t5EA Access Time from 5E 25 : 35 9
ise ZE Puise Width 25 35
sep SE Precharge Time 25 35
15e2 Serial Output Buffer Turn - off Delay from SE 0 20 0 30 10
tsze Serial Input to 5E Delay Time 0 0
525 Serial Input to First SC Delay Time 0 0
tsws Serial Write Enable Set-Up Time 5 10
tswH Serial Write Enabie Hold Time 15 25
tswis Serial Write Disable Set- Up Time 5 10
tswin Serial Write Disable Hold Time 15 20

AZ—7
1989—-6—1

TAOSHIBA CORPORATION




INTEGRATED CIRCUIT

TOS[-"BA TC524256AJ/ AZ- 10, TC524256A)/AZ-12
TECHNICAL DATA
SAM Start Address ON
—{] 51044
: £
Rt e T X :>
SAM P Serial Read
LI / L
512 x 4bits
Ag~ag [ > A~ Selected Row

Row Decoder

Memory Cell Array

512x512 x4 bits

Figure 5. Block Diagram for Read Transfer Operation

In a read transfer cycle (which is preceded by a write transfer cycle), the SC clock must be
held at a constant Vj, or Viy, after the SC high time has been satisfied. - A rising edge of the SC
clock must not occur until after the specified delay trsp from the rising edge of DT/OE, as shown

in Figure 6.

s

—

7 S ¢

\

—

so~As Z77007) Row YT Si Suar XY
WE/WE 7

oVt P - | 7 72772777
sC \ / \_Inhibit_Rising Transition: \ \ /
nhibit Rising Transi |qn- - \ \\_
SO0 - Dout

Figure 6. Read Transfer Timing

In a real time read transfer cycle (which is preceded by another read transfer cycle), the
previous row data appears on the SIO lines uatil the DT/OFE signal goes “high” and the serial
access time tsca for the following serial clock is satisfied. This feature allows for the first bit of
the new row of data to appear on the serial output as soon as the last bit of the previous row has
been strobed without any timing loss. To make this continuous data flow possible, the rising edge
of DT/OE must be synchronized with RAS, CTAS and the subsequent rising edge of SC (tRTH, tCTH,
and trsL,tTsp must be satisfied), as shown in Figure 7.
The timing restriction tTsL/tTsp are 5ns min/ 15ns min.

| TCS24256A /AT =33
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INTEGRATED CIRCUIT
TOSHIBA TECHNICAL DATA

TC524256A)/AZ-10 , TC524256AJ/AZ-12

TIMING WAVEFORM

READ CYCLE

- tac -
- tras - trp
e ———— 1aR
Vi — r - h
RA3 Vi, — \ { \
1gsH
_/Fc_na tacp AT [ cpy
Vig — tca: -
= NS /1] / \_
-
Tﬂp_h - tB&I-
task lasc tean
t-n—-- s R
Vi ROW COLUMN
AD~AB ADDRESS ADDRESS
BLEW
1RRH
e -
tors
10z

L— our Vo OPEN

VALID DATA-OUT }—
3

V7 ¢+ TH or LT

TC528256A) /AZ—9
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INTEGRATED CIRCUIT TC524256A1/AZ- 10 , TC524256A)/ AZ - 12
TOSHIBA o -

TECHNICAL DATA

Table 4. Truth Table for SAM Port Operation

SAM PORT BT/ Ot at the = receded
F
OPERATION falling edge of FAS | € UNCTION receded by a

L Enable Serial Read

. [ [ Read Transfer
Serial Output Mode H Disabie Serial Read

L Enabie Serial Write

.

Serial Input Mode H Write Transfer

H Disable Serial Write

L Enable Serial Write

)

Serial Input Mode Pseudo Write Transfer

H Disable Serial Write

REFRESH

The SAM data registers are static flip-flop, therefore a refresh is not required.

DATA TRANSFER OPERATION

The TC524256AJ/ AZ features the internal bidirectional data transfer capability between RAM
and the SAM, as shown in Figure 4. During a transfer, 512 words by 4 bits of data can be loaded
from RAM to SAM (Read Transfer) or from SAM to RAM (Write Transfer).

512 columns

512 512%512x4
rows Memory Cell Array

g
512x4 >

Figure 4. Split Transfer

| TCS24256A)/AZ—31
1989=6-=1
TOSHIBA CORPORATION




INTEGRATED CIRCUIT C520256A 1 AZ- 10 . TCS28256A1/AZ. 12
TOSHIBA '

TECHNICAL DATA

WRITE CYCLE (OE CONTROLLED WRITE

tre
___tRaS | tpp

o TR ! 5 FL

o :_—/{'” ] tyDK\* = /T Jf\__'

I .

oroe %‘L
(=

tyan 24 |lon

3
3
55

’
“
2

W1/101 , louR
~Wa/104
1 Vou =,
OUT o = OPEN
m : ‘H. or ‘l.'
*1 WB/WE | W1/101~W4/104 Cycle

0 WM1 data Write per bit
1 Don't Cari Normal Write

WM data: 0: Write Disable
1: Write Enable

T -1
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INTEGRATED CIRCUIT
TOSHIBA TC524256A1/AZ-10 , TC524256A)/ AZ- 12

TECHNICAL DATA

WRITE-PER-BIT FUNCTION

The write-per-bit function selectively controls the internal write-enable circuits of the RAM
port., When WEB/WE is held “low” at the falling edge of RAS, during a random access operation,
the write-mask is enabled. At the same time, the mask data on the W;/I0; pins is latched onto
the write-mask register (WM1). When a “0" is sensed on any of the W;/IO; pins, their
corresponding write circuits are disabled and new data will not be written. When a “1” is sensed
on any of the W;/IO; pins, their corresponding write circuits will remain enabled so that new data
is written. The truth table of the write-per-bit function is shown in Table 3.

Table 3. Truth table for write-per-bit function

At the falling edge of RAS
Function
CAS | DT/OF | WB/WE [ W /10 (i=1~4)
H H H * Write Enable
1 Write Enable
H H L
0 Write Mask

An example of the write-per-bit function illustrating its application to displays is shown in
Figures 2 and 3.

CRT Display
(o] [e] (e](e] (o] [e](e] e][e](e] o] [e]
(el (=] [s][e]{e](=] (=) (=] [=][=](=]
Ojo|o|o[ojo[O]o|e|e]|e]O
Olojojojo|o[Cle|ole|c]|O
FEIEEREREOEEDEE)
Ojojoic|c|e|eleleie|C]|C
[l EOEEEFEOEE
i OO0.00&OOQO
: : Ololelo[olo[olo baa
wi/10, Ay 7777777777777 ” '
W2/102 " Z4 wiire "1" Write O|@e0|0
W3/ 103 %Mék W' T11 L"ﬂ' write
Wa/l0s ZZWere o e ?:-v::.:.{mw

‘[ L , —————————— No Write (Masked)
Write

W, SO =L @ Write Mask
W10, = H @ Write

Figure 2. Write-per-bit timing cycle Figure 3. Corresponding bit-map

| TCS24256AJ/AZ—29
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IMTEADATEND CIRCULT 524256 AZ-10
TC524256A)/AZ-10 , TC524256A)/AZ-12
TOSHIBA

TECHNICAL DATA

FAST PAGE MODE READ CYCLE

) trase tap
—_— tan 1pc
Vin —
o N . __/
RSH
|
I‘_g;_ taco t <CPN
V, - 1RAD = L
@ A e \ Z]
Vie = tesH \ o \
task tran tascl | : Lt .
|--h- I CAH
AOD~AB Vin ROW %%L
Vi ADD. L 8 | ADD'n
tres, tﬁ
WIIWE ™
L

DT/OE Um

Vi
N Vm
I Vie osF ToeA
W1/101 teac =
AT T BV B -4 t‘::‘i | Joez] | L3S toez
l Von = _ F bl _OuTk, 7 2y
ouT Vor OPEN 4 ﬂAI‘A‘-OUT’ E__Q nnmz ouT - $ PATA'_;OUT —

7% L

TC524 AZ—1
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INTEGRATED CIRCUIT
TECHNICAL DATA

TOSHIBA

TC524256AJ/AZ-10 , TC524256AJ/AZ-12

OPERATION MODE

The RAM port and data transfer operating of the TC524256AJ/AZ are determined by the state
of CAS, DT/OE, WB/WE and SE at the falling edge of RAS. The Table 1 and the Table 2 show
the operation truth table and the functional truth table for a licting of all available RAM port and
transfer operation, respectively.

Table 1. Operation Truth Table

TAS falling edge  ¥_

Function
TAS DT/OE WB/WE 3E
0 . - - TAS before RAS Refresh
1 0 0 0 Masked Write Transfer
1 0 0 1 Pseudo Write Transfer
1 0 1 * Read Transfer
1 1 0 * Read / Write per Bit
1 1 1 . Read / Write
Table 2. Functional Truth Table
RAS T} Address Ww/10 Write Mask
Function AT 'L
TAS | DWOE |(WBAWE| S O|RAS L (OB L [RAS L |wE L | wwmn
TAS before RAS Refresh 0 - " * - - - - -
Masked Write Transfer 1 0 0 0 Row TAP WM1 . Load use
Pseudo Write Transfer 1 0 0 1 Row TAP - . -
Read Transfer 1 0 1 - Row TAP * . -
Write per Bit 1 1 0 . Row Column WM DIN Load use
Read/Write 1 1 1 - Row Column b DIN -
*:“0" or “1" , TAP : SAM start address , — : not used

T

4 -
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INTEGRATED CIRCUIT

TOSHIBA

TC524256AJ /AZ- 10 , TC524256AJ/AZ-12

TECHNICAL DATA

FA

T PAGE MODE READ - MODIFY - WRITE CYCLE

AQ~AB

trasp .
- tag _t.;'(;
ViH "“q\ s )‘_4\-
V;L —
LPAMW | t
e pil e
Vi - tcas k—a teas toas /—7_
Vie — tas \r_ \ *
3 L 1
RO R P g SV [T s,
Vig © row coL. coL. oL "7 // ////
ViL :% ADO. Di ADD. % ADD. 2 2o0.n ,/;’/////////
tw_s;_ ‘1:_‘" . tw-
-« RWH twe twe, twe
vin }@ Y town town \ N
b - tawp
tius _-__“TI-IH |
Vin j 2 P 3 | 23
Vi
11978 s |k oy L
tms [ =t | toEp! — toep) | - toen | tod
Vin WM DATA’  DaTA i DATA. W
Vi tog ML 4. 1N 2 LI
o2 Rvsalbad 2
taa - tag -—thd
Vou — Vi g A ™ r g -
Vor — e 4 867 q B4TA D> BN
W/[; . ‘H- or nL-
*| WB/WE | W1/101~W4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write
WM1 data: 0: Write Disable

1: Write Enable

7
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INTEGRATED CIRCUIT TC524256A1/AZ- 10 , TC524256A)/ AZ - 12
TOSHIBA o )

TECHNICAL DATA

PIN FUNCTION

ADDRESS INPUTS : Ap~ Ag

The 18 address bits required to decode 4 bits of the 1,048,576 cell locations within the dynamic
RAM memory array of the TC524256AJ/AZ are multiplexed onto 9 address input pins (Ag~Ag).
Nine row address bits are latched on the falling edge of the row address strobe (RAS) and the
following nine column address bits are latched on the falling edge of the column address strobe

(CAS).
ROW ADDRESS STROBE :

A random access cycle or a data transfer cycle begins at the falling edge of RAS. KRAS is the
control input that latches the row address bits and the states of CTAS, DT/OE, WB/WE and 3E to
invoke the various random access and data transfer operating modes shown in Table 2.

RAS has minimum and maximum pulse widths and a minimum precharge requirement which must
be maintained for proper device operation and data integrity. The RAM port is placed in standby
mode when the RAS control is held “high”.

coL ADDRESS STROBE :

CAS is the control input that latches the column address bits. CAS has minimum and
maximum pulse widths and a minimum precharge requirement which must be maintained for
proper d.f.vice operation and data integrity. CTAS also acts as an output enable for the output
buffers on the RAM port. :

DATA TRANSFER/QUTPUT ENABLE : DT/OE

The DT/OE input is a multifunction pin. When DT/OE is “high” at the falling edge of RAS,
RAM port operations are performed and DT/OFE is used as an output enable control. When the
DT/OE is “low” at the falling edge of KAS, a data transfer operation is started between the RAM
port and the SAM port.

WRITE PER BIT/WRITE ENABLE ;: WB/WE

The WB/WE input is also a multifunction pin. When WB/WE is “high” at the falling edge of
RAS, during RAM port operations, it is used to write data into the memory array in the same
manner as a standard DRAM. When WB/WE is “low” at the falling edge of RAS, during RAM
port operations, the write-per-bit function is enabled. The WB/WE input also determines the
direction of data transfer between the RAM array and the serial register (SAM).

When WB/WE is “high” at the falling edge of RAS, the data is transferred from RAM to SAM
(read transfer). When WB/WE is “low” at the falling edge of RAS, the data is transferred from
SAM to RAM (masked-write transfer),

TC524256A) / AZ—25
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INTEGRATED CIRCUIT TC524256A)/AZ- 10 , TC524256A1/ AZ - 12
TOSHIBA o '

TECHNICAL DATA

CAS BEFORE RAS REFRESH

AT V :_jﬁ_ tape _ "\: tras lJ‘ *\_
w v T N W
W
O W U A
Note : AD—- A8 = Don't Care ("H” or "L") 4 : "H" or "L"

| TC524256AJ/AZ=17
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INTEGRATED CIRCUIT
TECHNICAL DATA

TOSHIBA

TC524256A1/ AZ-10 , TC524256A)/AZ-12

SERIAL READ CYCLE (SE=Vi1)

sC

Sion
~5104

Vouw —

VoL

AL

:

,“

_1s¢

=ﬂts—c- |
[ 2
[
cP tsca ]

tsca tscp

tsc

tsca SCP

sc

’Tfﬁu

5o,

1.
VALID
DATA-QUT DATA.

VALID iq
-OuT

VALI

1soH

DATA-QUT

Note : 5E= ViL

SERIAL READ CYCLE (S8E Controlled QOutputs

S101
~Si04

L our

1

VALI
DATA-QUT

scc
w

\'.ﬁUD VALID
DATA-QUT ATA-QUT
,/’ 7 :"H" or "L"

150 tSCﬁ__
= >< VALID %;‘ VALID i y i
- DATA-OUT 1Al DATA-OUT OPEN _<F

1sEz

5eA

tsca < 5CA
tsop | 50y
VALID VALID 3 VALID
DATA-OUT DATA-OUT ATA-OUT

V4 : H”

"
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INTEGRATED CIRCUIT
TOSHIBA TC524256A)/AZ-10 , TC524256A)/ AZ - 12

TECHNICAL DATA

_t_A RP
Vin — L — T
ms N /| N
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T
Vi toas 3
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t
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1 tirp

roe % T
R I~ e
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INTEGRATED CIRCUIT TC524256A/AZ- 10 , TC524256A1 / AZ- 12
TOSHIBA ' ' )

TECHNICAL DATA

PSEUDO TRANSFER CYCLE

— taas tap

w N= = - A N
N—e—— /T F N

- frap tray
tash RaH lasc tcau
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Vik — ias . . %
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INTEGRATED CIRCUIT TC524256A1/AZ- 10 , TC524256A)/AZ- 12
TOSHIBA | o -

TECHNICAL DATA

w DD M N
o il t: N — /SIEEN
S @;HEESSW

wi/101 Vou
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Q OPEN

H
SC vy
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t
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INTEGRATED CIRCUIT

TC524256A1/AZ-10 , TC524256A0/ AZ - 12

TOSHIBA TECHNICAL DATA
RES e \‘ j /:—-”—-\_
o RN/ IR
' WL (S R DY . - =
e % T
*-!Q-EE—.: tn_:pl [y -
~W4/108 Vo — - ,P u‘@_xlz }&: y
sc :_'__1/"5t ‘\ Inhibit Rising Transient * /ﬂx
sos | [tsom -]
N NG
o e i:m%gcr

Note : 3E = vy
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INTEGRATED CIRCUIT

TOSHIBA TECHNICAL DATA

TC524256AJ/ AZ-10 , TC524256A)/ AZ-12

READ CYCLE (SE=V]

v I
BT/OE ™ 7

THS tTHH
// /
5C 5CC t SCC
tsc ts¢ tsc Tsc -
Vin — **
sC
SCP tsca SCP fsca SCP tsca SCP 1sCA SCP lsc.n

3 on on To
5101 Vou — >< VALIE $< VALl VALID VAL ; VALID \J'AL]
~S104 VgL — DATA-OUT DATA-QUT DATA-QUT DATA-OUT DATA-QUT ATA-OUT
i 1 I
% e -
Note : SE= V) A W o
SE L READ CYCLE ontrolled Outputs

ms M /
| s}

Vin
5oy
ViH 4£
SE v :
5ze
Vin —
IN
— Vi = "1 ‘% 7
101 o t Troe
~5104 50 SEZ tsca lsog SO
VoH — VALID VALID 7~ VALID VALID VALID
L OuT v — oATA-OUT . DATAQUT [P— OPEN ——<F DATA-OUT JAL DATA-OUT LN DATA-OUT
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INTEGRATED CIRCUIT
TOSHIBA TECHNICAL DATA

TC524256A) /AZ-10 , TC524256Al/AZ-12

CAS BEFORE RAS REFRESH

tre

t

/ : (-

&3 3::' Y
t

SR
CPN
Vi = B
s ViL — / \.—

WEITE U i
M

toFF |

wi1/101 Vou —

N
N
~Wd/104 Ngp - 4

OPEN

. Note:A0-AB = Don't Care ("H" or "L") 7774 : "H" or "L*
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INTEGRATED CIRCUIT TC524256AJ/ AZ- 10 , TC524256A / AZ - 12
TOSHIBA o '

TECHNICAL DATA

PIN FUNCTION
ADDRESS INPUTS : Ag~ Ag

The 18 address bits required to decode 4 bits of the 1,048,576 cell locations within the dynamic
RAM memory array of the TC524256AJ / AZ are multiplexed onto 9 address input pins (Ag~Ag).
Nine row address bits are latched on the falling edge of the row address strobe (RAS) and the
following nine column address bits are latched on the falling edge of the column address strobe
(CAS).

ROW ADDRESS STROBE :

A random access cycle or a data transfer cycle begins at the falling edge of RAS. RAS is the
control input that latches the row address bits and the states of CAS, DT/OE, WB/WE and 3E to
invoke the various random access and data transfer operating modes shown in Table 2.

RAS has minimum and meximum pulse widths and a minimum precharge requirement which must
be maintained for proper device operation and data integrity. The RAM port is placed in standby
mode when the RAS control is held “high”.

COLUMN ADDRESS STROBE : CAS

CAS is the control input that latches the column address bits. CAS has minimum and
maximum pulse widths and a minimum precharge requirement which must be maintained for
proper device operation and data integrity. CTAS also acts as an output enable for the output
buffers o‘n the RAM port. :

DATA TRANSFER/QUTPUT ENABLE : OT/OE

The DT/OF input is & multifunction pin. When DT/OE is “high” at the falling edge of RAS,
RAM port operations are performed and DT/OF is used as an output enable contrel. When the
DT/QE is “low” at the falling edge of RAS, a data transfer operation is started between the RAM
port and the SAM port.

WRITE PER BIT/WRITE ENABLE : WB/WE

The WB/WE input is also a multifunction pin. When WB/WE is “high” at the falling edge of
RAS, during RAM port operations, it is used to write data into the memory array in the same
manner as a standard DRAM. When WB/WE is “low” at the falling edge of RAS, during RAM
port operations, the write-per-bit function is enabled. The WB/WE input also determines the
direction of data transfer between the RAM array and the serial register (SAM).

When WB/WE is “high” at the falling edge of RAS, the data is transferred from RAM to SAM
(read transfer). When WB/WE is “low” at the falling edge of RAS, the data is transferred from
SAM to RAM (masked-write transfer).

T A =
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INTEGRATED CIRCUIT TC524256A)/AZ- 10 , TC524256A1/ AZ- 12
TOSHIBA o |

TECHNICAL DATA

FAST PAGE MODE READ - MODIFY - WRITE CYCLE

tRasp - .
- lan tre
- =8
W o—
[ termw | task
| gtBCD tep t
. - tcas teas N e fcas |
= | ﬂ\: A NS g\ /Y
gy | S el o (45t 2 ~Ttom m—r-ﬂ"—"--*
Vin ROW COL. COL. COoL. /
AQ~AB ADD. x ADD. 1 % ADD. 2 ADO.n W//
twsg | [ LU
—E— - RYYH tW'P‘ ‘wpt tw’.
v N y y
WB/WE :% 1 M 4_._tmn_._\‘_‘l/ town .._lnun___..w
trus__. - q—lﬁﬂ-ﬂ" o
|
WV, - - -
oTIoE % N,/
s o, tpg o tp: t _t
tms =T o w I L toe ton
v : ' . S5 Tozc | 2Bt m.‘.ggg__ v
N Vm WM1 DATA- DATA- o DATA- W
l_ Vi DATA = N ) : tg - N
W1/101 | teag| [los2 A : t Z
~W4/104 laa ¥ taa,
L— o Yo T———Ep Gory——
f//////é : “H" or "L”
| WB/WE | wi1/101~w4/104 Cycle
0 WM1 data Write per bit
1 Don't Care Normal Write

WM1 data: 0: Write Disable
1: Write Enable
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INTEGRATED CIRCUIT
TECHNICAL DATA

TOSHIBA

TC524256A) /AZ-10 , TC524256A)/AZ-12

OPERATION MODE

The RAM port and data transfer operating of the TC524256AJ/AZ are determined by the state
of CTAS, DT/OE, WB/WE and SE at the falling edge of RAS. The Table 1 and the Table 2 show
the operation truth table and the functional truth table for a licting of all available RAM port and
transfer operation, respectively.

Table 1. Operation Truth Table

RAS falling ed
19 scpe _L Function
CAS BT/OE WE/WE 3E
0 * - - CTAS before RAS Refresh
1 0 0 0 Masked Write Transfer
1 0 0 1 Pseudo Write Transfer
1 0 1 * Read Transfer
1 1 0 * Read / Write per Bit
1 1 1 - Read / Write
Table 2. Functional Truth Table
RAS T} Address W/10 Write Mask
Function Ty _L
CAS | DT/OE (WBAWE| E IRAS L | L RS L |we L WM
CAS before RAS Refresh 0 b . " " - - - -
Masked Write Transfer 1 0 0 0 Row TAP WM1 . Load use
Pseudo Write Transfer 1 0 0 1 Row TAP * - -
Read Transfer 1 0 1 * Row TAP . . -
Write per @it 1 1 0 . Row Column WM1 DIN Load use
Read / Write 1 1 1 * Row Column - DIN -

* . “0" or “1” , TAP : SAM start address , — : not used

TC524256A) /AZ~27
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INTEGRATED CIRCUIT
TOSI‘"BA TC524256AJ0 / AZ-10 , TC524256AJ/AZ-12

TECHNICAL DATA

FAST PAGE MODE READ CYCLE
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I N v Joeal ftoge EA

w1/101 LCAC teac | -t -
~W4/104 taac |<BA ‘g 124 > 1oz
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INTEGRATED CIRCUIT
TOSHIBA TC524256A)/AZ- 10 , TC524256A1/ AZ- 12

TECHNICAL DATA

WRITE-PER-BIT FUNCTION

The write-per-bit function selectively controls the internal write-enable circuits of the RAM
port. When WB/WE is held “low” at the falling edge of RAS, during a random access operation,
the write-mask is enabled. At the same time, the mask data on the W;/IO; pins is latched onto
the write-mask register (WM1). When a “0" is sensed on any of the W;/IQ; pins, their
corresponding write circuits are disabled and new data will not be written. When a “1” is sensed
on any of the W;/IO; pins, their corresponding write circuits will remain enabled so that new data
is written. The truth table of the write-per-bit function is shown in Table 3.

Table 3. Truth table for write-per-bit function

At the falling edge of RAS
Function
TAS | DT/OE | WB/WE | W,/10; (i=1~4)
H H H . Write Enable
1 Write Enable
H H L
0 Write Mask

An example of the write-per-bit function illustrating its application to displays is shown in
Figures 2 and 3.

m—‘ [ _ CRT Display
= - S olololojololojololololo
: 1 ooooggoooooo
: olo[ojolololololelele[S
Ao~as B sow R colimn Slololololoolelole oo
s EPIEEEIE 0 EE0EE)
OT/OE H olo[ojojolelelelele[c
: ololojolelololololelold
WBIWE 7\ 77720 ‘77777 . °°°°°°9°°'°g:
: : Glole[o]o[0[o[olo0[0]
W1/10, ZA Myt AR ) |

W2110; D e OO+ s OO rrf—mo
H A )
w1110y 7 wyn 7777000 7000 E—

No Write (Masked)

W/ 10, Wete “0* Write

’ “1° Write
L ) e N0 Write (Masked)
Write
Wi /10, =L : Write Mask
W10, = H : Write
Figure 2. Write-per-bit timing cycle Figure 3. Corresponding bit-map
[ TC524256A1/AZ—29
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INTEGRATED CIRCUIT
TECHNICAL DATA

TC524256AJ/AZ-10 , TC524256AJ)/AZ-12

TOSHIBA

WRITE CYCLE (OE CONTROLLED WRITE

& |~ Folll E- g
H f-En
3
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)
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»of 15
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1: Write Enable
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INTEGRATED CIRCUIT
TECHNICAL DATA

TOSHIBA

TC524256Al/AZ - ‘iCI . TC524256AJ/ AZ- 12

Table 4. Truth Table for SAM Part Operation

FUNCTION

Preceded by a

Enable Serial Read

Disable Serial Read

Read Transfer

Enable Serial Write

Disable Serial Write

Write Transfer

Enable Serial Write

SAM PORT DT/ 0E at the -
OPERATION falling edge of TAS | €

L

Serial Qutput Mode —I_L H

L

Serial Input Mode H —rl— H

L

Serial Input Mode —rL H

Disable Serial Write

Pseudo Write Transfer

REFRESH

The SAM data registers are static flip-flop, therefore a refresh is not required.

DATA TRANSFER OPERATION

The TC524256AJ/ AZ features the internal bidirectional data transfer capability between RAM
and the SAM, as shown in Figure 4. During a transfer, 512 words by 4 bits of data can be loaded

from RAM to SAM (Read Transfer) or from SAM to RAM (Write Transfer).

512

512 columns

S12x512x4
Memory Cell Array

0

512x4

=

Figure 4. Split Transfer

4
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INTEGRATED CIRCUIT
TOSHIBA TC524256A1/AZ- 10 , TC524256A) /AZ - 12

TECHNICAL DATA

TIMING WAVEFORM

READ CYCLE

- tm
- trasg - tae -
taR
vy 3 |~ . R -
w0 N\ % \
- tgsH
|.."£'l".. tacp tRsh tepn
\f"q - ths_ 5
m V"_ -—-—/ \\ / N
trhap | thay !
LN T <ASC ~lcas
Vin ROW COLUMN
w32 TN YOU B X
~RCH,
- G
DT/CE
l—— IN toFr
W1/101 1oez -
~W4/104
3
L— our Vox OPEN { vaupopataour e
oL - L

L 7] : "H” or “L”
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INTEGRATED CIRCUIT
TOSHIBA TC524256A)/ AZ- 10 , TC524256A)/ AZ- 12

TECHNICAL DATA

SAM Start Address ON

\ —D $104~s
: FF

| SAM Serial Read
L] [ [1]

512 x 4bits

512x512x 4 bits
Memory Cell Array

- Selected Row

!
»
-
Row Decader

Figure 5. Block Diagram for Read Transfer Operation

In a read transfer cycle (which is preceded by a write transfer cycle), the SC clock must be
held at a constant Vi, or Viy, after the SC high time has been satisfied. - A rising edge of the SC
clock must not occur until after the specified delay trsp from the rising edge of DT/OE, as shown
in Figure 6.

RA3 Y A /
[JX1 [ W \ f
hr~As 27727728 Row YA SAM san__ W
WBIWE 77777 v

oVt 00000 [ R
sC __-\__.___J' \ Inhibit I?.i;i_ng_Tral'\si't:ioni\.t \_\\\ /\\
S0 ' e N o

Figure 6. Read Transfer Timing

In a real time read transfer cycle (which is preceded by another read transfer cycle), the
previous row data appears on the SIO lines until the DT/OE signal goes “high” and the serial
access time tsca for the following serial clock is satisfied. This feature allows for the first bit of
the new row of data to appear on the serial output as soon as the last bit of the previous row has
been strobed without any timing loss. To make this continuous data flow possible, the rising edge
of DT/OE must be synchronized with RAS, TAS and the subsequent rising edge of SC (tRTH, CTH,
and trsL,tTsD must be satisfied), as shown in Figure 7.

The timing restriction tpsy/trsp are 5ns min/15ns min.

TCS24256A) /AZ—33
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INTEGRATED CIRCUIT
TOSHIBA TC524256A1/AZ- 10 , TC524256A1/ AZ-12

TECHNICAL DATA

TC524256AMAZ-10 TCS24256AJ/AZ-12
S¥YmaoL | - PARAMETER MIN. MAX. MIN. MAX, UNIT |[NOTES
| tesm TE Set-Up Time referenced to RAS 0 0

tREH 3E Hold Time referenced to RAS 10 10
trae DT to RAS Precharge Time 90 105
trp DT Precharge Time 30 35
trsp RAS to First SC Delay Time (Read Transfer) 100 120
taso Column Address to First SC Delay Time 60 70

{Read Transfer)
tese CTAS to First 5C Delay Time (Read Transfer) . 30 35
trse Last SC to DT Lead Time _ 5 10

{Real Time Read Transfer)
rso DT to First SC Delay Time (Read Transfer) 15 20
tsas Last SC to RAS Set-Up Time (Serial Input) 30 40
t5RD RAS to First SC Delay Time (Serial input) 25 30
ts00 RAZ to Serial Input Delay Time 50 60
tsoz Serial Output Buffer T. 1-off Delay from RAS 10 50 10 60 10

{Pseudo Write Transfer)
tscc SC Cycle Time 30 40 ns
tsc SC Pulse Width (SC High Time) - 10 15
tscp SC Precharge Time (SC Low Time) 10 15
15ca Access Time from SC 25 35 9
tsoH Serial Output Hold Time from SC S
1505 Serial input Set-Up Time 0 0
t50H Serial Input Hold Time 20° 30
tsea Access Time from SE 25 : 35 9
tse 3E Puise Width 25 35
1sep SE Precharge Time 25 35
tsez Serial Output Buffer Turn - off Delay from 3E 0 20 0 30 10
tsze Serial Input to 35E Delay Time 0
tszs Serial input to First SC Delay Time 0 0
tsws Serial Write Enable Set-Up Time S 10
town Serial Write Enable Hold Time 15 25
tswis Serial Write Disable Set- Up Time S 10
tswin Serial Write Disable Hold Time 15 20

T AZ—7
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INTEGRATED CIRCUIT
TECHNICAL DATA

TC524256AJ/ AZ-10 , TC524256A)/AZ-12

TOSHIBA

The row address selected at the falling edge of RAS determines the RAM row address into
which the data will be transferred. The column address selected at the falling edge of CAS
determines the start address of the serial pointer of the SAM.  After the write transfer is
completed, the SIO lines are set in the input mode so that serial data synchronized with the SC

clock can be loaded.

SAM Start Address <:: 510, ~5104
ON
W, /10 W;/10 W3/10 Wy/10
AR O0 ] s 7911 /10 Mallos wallOn  ellOn
| g SAM | ﬁ
N 11 4
: 5 | t 0 AR
Ac-As |3 512 x 4bits r~—1 1 [N}
: --:olmu Mask o o -
E 512x512 x 4bits o a Transfer
= = Memory Cell Array operation
is inhibited,

Figure 9. Block Diagram for Write Transfer Operation

When consecutive write transfer operations are performed, new data must not be written into
the serial register until the RAS cycle of the preceding write transfer is completed. Consequently,
the SC clock must be held at a constant Vi, or Viy during the RAS cycle. A rising edge of the
SC clock is only allowed after the specified delay tsgp from the rising edge of RAS, at which time
a new row of data can be written in the serial register.

PSEUDO WRITE TRANSFER CYCLE

A pseudo write transfer cycle must be performed before loading data into the serial register
after a read transfer operation has been executed.” The only purpose of a pseudo write transfer is
to change the SAM port mode from output mode to input mode (A data transfer from SAM to RAM
does not occur). After the serial register is loaded with new data, a write transfer cycle must be
performed to transfer the data from SAM to RAM. A pseudo write transfer is invoked by holding
TAS “high”, DT/0E “low”, WB/WE “low” and SE “high” at the falling edge of RAS. The timing
conditions are the same as the one for the write transfer cycle except for the state of SE at the
falling edge of RAS.

1’ —_
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INTEGRATED CIRCUIT 242560/ AZ. 10 . TCS242SEAL/ AT 12
TOSHIBA o ‘

TECHNICAL DATA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED A.C. OPERATING CONDITIONS
' (Vec=5V +10%, Ta=0~70°C) (Notes : 5, 6, 7)

TC524256AJ/AZ-10 TCS24256A0/AZ-12
SYMaoL PARAMETER MIN. MAX. MIN. Max. | T NOTES
Tac Random Read or Write Cycle Time 180 210
trrw Read - Modify - Write Cycle Time 245 285
tec Fast Page Mode Cycle Time [] 70
tormy | FO5t Page Mode Read - Madify - Write Cycle 110 135
Time
trRaC Access Time from RAS 100 120 8,14
taa Access Time from Column Address 55 65 8,14
teac Access Time from CAS 30 35 8,15
tcpa Access Time from TAS Precharge 55 65 8,15
torr Qutput Buffer Turn - Off Delay : 0 20 0 25 10
tr Transition Time (Rise and Fail) 3 35 3 35 7
trp RAT Precharge Time 70 80
tRas RAS Puise Width 100 10000 120 10000
tRasP RAS Puise Width (Fast Page Mode Only) 100 100000 120 100000
trsH RAS Hold Time 30 35
tesu CAT Hold Time 100 120 ns
tcas CAS Pulse Width 30 -35
taco RAS to TAS Delay Time 25 65 25 80 14
) RAT to Column Address Delay Time 20 45 20 55 14
TRaL Column Address to RAS Lead Time 55 65
terp TAS to RAS Precharge Time 10 10
teen CAS Precharge Time 15 20
tcp CA3 Precharge Time (Fast Page Mode) 10 15
tasp Row Address Set- Up Time 0 0
tRar Row Address Hold Time 15 15
tasc Column Address Set- Up Time 0 Q
tcaH . |Column Address Hold Time 20 25
tan Column Address Hold Time referenced to RAS 70 85
Rcs Read Command Set-Up Time 0 0
trcH Read Command Hold Time 0 0 11
TRAK Read Command Hold Time referenced 10 RAS ] Q 1
tweH Write Command Hold Time 20 25
twea Write Command Hold Time referenced to RAS 70 85
twe Write Command Pulse Width ' 20 25
tRwL Write Command to RAS Lead Time 25 30
Tow Write Command to TAS Lead Time 25 10

TC524256A) /AZ—5
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INTEGRATED CIRCUIT TC524256
24256AJ/AZ- 10 , TC524256A1/AZ- 12
TOSHIBA

TECHNICAL DATA

The next operatidn is a pseudo write transfer which switches the SAM port from output mode to
input mode in preparation for write transfers. The column address latched at the falling edge of
CAS during the pseudo write transfer sets the serial register tap location. Serial data will be
written into the SAM starting from this location.

TRANSFER OPERATION WITHOUT CAS

During all transfer cycles, the CAS input clock must be cycled, so that the column address are
latched at the falling edge of CAS, to set the SAM tap location. If CTAS was maintained at a
constant “high” level during a transfer cycle, the SAM pointer location would be undefined.
Therefore a transfer cycle with TAS held “high” is not allowed (Refer to the illustration below).

m T\ /R
Proper
cAS \ T\ Transfer
Cycle

Address 7 Row  RZZZA__ SAM Sant ¥

o “ )
s

Not
r Allowed
Address 78 ROW N

7

READ TRANSFER CYCLE AFTER READ TRANSFER CYCLE

Another read transfer may be performed following the read transfer provided that a minimum
delay of 30ns from the rising edge of the first clock SC is satisfied (Refer to the illustration shown
below).

L S VS |

:-n-t-:
Next Transfe_:: :
Not Allowed !

Next Transfer Operation is allowed.

! T
]
& — \___/
]
DT/OF \ f ; .
. B alnipNplnlinliy
H it
Transfer Operation i '30ns, :

| TC524256A)/AZ—37
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INTEGRATED CIRCUIT
TOSHIBA TC524256A)/ AZ- 10 , TC524256AJ / AZ- 12

TECHNICAL DATA

ABSOLUTE MAXIMUM RATINGS

SYMBD.L ITEM RATING UNITS NOTES
Vine Vour Input Output Voltage -1.0~7.0 v 1
Vee Power Supply Voltage ~1.0~7.0 ' 1
Torr Operating Temperature 0~70 *C 1
Tsre Storage Temperature -55~150 *c 1
TsOLDER Soldering Temperature - Time 260-10 *C-sec 1
Pp Power Dissipation 1 w 1
lour Shorf Circuit Output Current S0 mA 1

RECOMMENDED D.C. OPERATING CONDITIONS (Ta =0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX, UNIT NOTES
Vee Power Supply Voltage 4.5 5.0 5.5 v 2
Vi input High Voltage 24 - 6.5 v 2
Vi input Low Voltage -1.0 - 0.8 v 2

CAPACITANCE (Vcc =5V, f=1MHz, Ta = 25°C)

SYMBOL PARAMETER MIN. MAX, UNIT
o Input Capacitance - 7 of
Co ' Input / Output Capacitance - 9

Note : This parameter is periodically sampled and is not 100% tested.

| TCS24256AJ/AZ—3
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INTEGRATED CIRCUIT
TOSHIBA TC524256A1/ AZ- 10 , TC524256A) / AZ - 12

TECHNICAL DATA

QUTLINE DRAWINGS
® Plastic SOJ

S0J28 -P-400
18.4%0.12 ———--—-———-J Unit: mm
28 15
~
2 s :
e "
1 e '
ol = o
e L/ g D L __
| [ [ S [ N [ N OV O Ny Oy S

1 14

]

0.
0.2 Zg0s

0.71£0.1

|
0.635MIN

3.5%0.2

0.43£0.1

1.27

Note : Each lead pitch is 1.27mm.
All dimensions are in millimeters.
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INTEGRATED CIRCUIT

TOSHIBA TECHNICAL DATA

TOSHIBA DIGITAL INTEGRATED CIRCUIT
TC524256AJ/AZ-10 , TC524256AJ/AZ-12

SILICON GATE CMOS

262, 144WORDS x 4BITS MULTIPORT DRAM

DESCRIPTION

PRELIMINARY

The TC524256AJ/AZ is a CMOS multiport memory equipped with a 262,144-words by 4-bits
dynamic random access memory (RAM) port and a 512-words by 4-bits static serial access memory
(SAM) port. The TC524256AJ/AZ supports three types of operations; Random access to and from the
RAM port, high speed serial access to and from the SAM port and bidirectional transfer of data

between any selected row in the RAM port and the SAM port.
be accessed independently except when data is being transferred between them internally.

The RAM port and the SAM port can
The

TC524256AJ/ AZ is fabricated using Toshiba’'s CMOS silicon gate process as well as advanced circuit
designs to provide low power dissipation and wide operating margins.

FEATURES
TC524256AJ/AZ
ITEM ~10 132
taac  RAS Access Time (Max.) 100ns 120ns
| tcac  CAT Access Time (Max.) 30ns 35ns
tas  Column Address Access Time (Max.) 55ns 65ns
tac  Cycle Time (Min.) 180ns 210ns
lpc Page Mode Cycle Time (Min.} 60ns 70ns
| tgca Serial Access Time (Max.) 25ms 35ns
tscc  Serial Cycle time (Min.) 30ns 40ns
leey RAM Operating Current 110mA 100mA
(SAM : Standby)
lccza SAM Operating Current S0mA 45mA
(RAM ; Standby)
lcca  Standby Current 10mA 10mA

® Single power supply of 5V10% with a built-in
VBB generator
e All inputs and outputs : TTL Compatible

® Organization

Port : 262,144words X 4bits
SAM Port : 512wordsX4bits
e RAM Port
Fast Page Mode, Read - Modify - Write

CAS before RAS Refresh, Hidden Refresh
only Refresh, Write per Bit
512 refresh cycles/8ms
¢ SAM Port
High Speed Serial Read /Write Capability
512 Tap Locations
Fully Static Register
¢ RAM.SAM Bidirectional Transfer
Read / Write / Pseudo Write Transfer
Real Time Read Transfer

® Packa
TC524256AJ : 400mil 28Pin Standard SOJ
TC524256AZ : 400mil 28Pin Standard ZIP

PIN NAME PIN CONNECTION
AO~AB Address inputs TC524256A) TC524256A2
RAS Row Address Strobe
| —— v NC
[+ Column Address Strobe S,éf E ; §§ % 5,’54 wa/noa
DT/OE Data Transfer/ Output Enable sio2 O3 2600 si03 5103
WB/WE Write per Bit/Write Enable DT/OE (4 250 3E SI‘VJ:
W1/I01~W4/I04_| Write Mask/Data IN, OUT w101 Os 261 wanos o
: w2102 (06 231 wanos
5C Serial Clock Wm E 7 22 J NC W02
SE Serial Enable NC (8 2] &3 NC
SI01~5104 Serial Input/ Output RAS {9 2000 NC A8
Veg i Ve Power (5V) / Ground A8 10 1911 A0 AS
i - A6 On 180 A1 Vee
N.C. No Connection As 012 170 A2 A3
A4 (113 160 A3 Al
Vee 014 150 a7 NC
28Pin 400mil SOJ 28Pin 400mil height ZIP
JEDEC Standard JEDEC Standard
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